With increasing crowding of classrooms and increased teaching loads, it becomes evermore difficult for the instructor to provide examinations which obviate the possibility of student transcription, and which are not too similar to previous examinations possibly in circulation, without going to forms which are either very difficult to write or difficult to grade. To aid some in this area, we have produced a program for randomizing objective type examinations, 6 which is now in use in several nearby schools. This program is designed to minimize labor on the part of the instructor, both in preparation and in correction, while at the same time designing examinations so that breaches of security are rendered difficult. The program has been kept small enough to be used at schools with even the most modest computer facilities.
We have avoided the common five-part examination because these are notoriously difficult to write, and often require considerable screening before five appropriate answers can be chosen.
time involved in matching answer to question is about six minutes, if the student knows all the answers. This was tested by giving students an examination, correcting it and returning it to them. They were then informed, a week later, that they would receive the same examination over again, and that they were to fill it out as quickly as they could. However, because the answer codes are random numbers, the answer codes themselves would not be the same on the two successive examinations. Thus, it was necessary for them to actually locate the answer and copy down its new code; i. e. it was not possible simply to copy the codes from the old quiz directly down the column. When the questions were more scrambled, i. e. the numbers of the questions were not in simple linear order, the average clerical time involved was about nine minutes. We generally allow one minute per question, so that this investiture of about 0.15 minute in clerical time per question compares favorably with the amount of clerical time involved in the more common five-part examination. 3 The particular example given is from a pathology course in Neoplasms.
However, we have utilized similar examinations for courses in clinical genetics, physiology, infectious diseases, nutrition, biophysics, radiation biology, and biochemistry. In all cases, student acceptance was extremely high, and c omplaints of misgrading or misunderstanding averaged something less than 1/2 percent. At the same time it permitted us to administer quizzes at least once a week, in each of a number of courses, to student groups ranging from 30 to 120 per course.
Clearly, some security must be maintained over copies of the examination before it is given, since it does clearly outline the material that will be covered. However, even possession of a master copy during the examination itself would avail the student relatively little because of the difficulty of translating the random order of his own copy into that of the master copy.
Thus, we have found this type of examination to offer marked advantages, in terms of ease of grading and make-up for the instructor, as well as relatively less stringent requirements on examination, security than is often necessary with other sorts of examinations. Although the examples shown here are graded by hand, it is possible to adapt the same type of examination easily to standard computerized grading forms of the type possessed by some educational institutions or to IBM Port-a-Punch systems. A complete program and data listing is presented in Figure 2 . Each list entry corresponds to one card, and each such card has been given a card number at the far left.
Card 1: Place the job control cards particular to the data center in use.
Cards 2-21: Comment cards briefly explaining the input and its format. Cards 26-46: Format statements used in reading data, and printing output.
Card 48: Instruction to read into the computer the symbols used for numerals, *, %, -, and blank. By reading these, they will be automatically converted to the machine representation particular to the computer being used.
Cards 49-63: Clear storage spaces reserved for variables to be read from the data set. A flow diagram is presented in Figure 3 keyed to the card numbers of the listing in Figure 2 . 
Section 4: Program Modifications and Discussiont
In the program shown in Figure 2 , the random numbers are truncated to four digits before being used as answer codes. Thus, by chance, the same four digit code will appear twice on about one student's paper out of a hundred.
We have found that it is simplest to ignore this effect, and to instruct the student to simply use the answer codes as if no duplicate existed on his fRCM FlflOftE «B« THfc STRUCTURAL FORMULA OP tHE CUMPOUNO ASSUCtA TEO WITH THE CARCINCIO SYNDROME OF SOME BRUNCHIAL ADENOMAS IS »*C8* 
